Mechanism of action of the oral direct thrombin inhibitor ximelagatran.
Thrombin plays a central role in thrombus formation through its conversion of fibrinogen to fibrin and activation of platelets as well as amplifying its own generation by feedback activation via factors V, VIII, and XI. Consequently, thrombin represents a logical and promising target for therapeutic interventions against arterial and venous thromboembolic disorders. Ximelagatran is the first oral agent in the new class of direct thrombin inhibitors and is rapidly absorbed and bioconverted to the active moiety, melagatran, which inhibits fluid-phase and clot-bound thrombin with similar high potency. Binding to the active site of thrombin is direct and competitive and does not require the presence of co-factors. Inhibition of thrombin generation and platelet activation has been demonstrated in vitro with melagatran as well as ex vivo after oral administration of ximelagatran to healthy human volunteers. Oral ximelagatran dose dependently reduced the total thrombus area in an ex vivo flow chamber model of arterial thrombosis, reflecting the cumulative effect of inhibition of thrombin activity, thrombin generation, and platelet activation. Melagatran has also been shown to reduce thrombin-mediated inflammation in vitro. The combination of antithrombotic and anti-inflammatory activity with the practicality of oral dosing provided by ximelagatran represents an important new option for the treatment of arterial and venous thromboembolic disorders.